Purification and characterization of Leydig cell luteinizing hormone receptor.
We have purified the testicular luteinizing hormone (LH/human choriogonadotropin (hCG)) receptor by sequential affinity chromatography on hCG-Sepharose. The purified LH/hCG receptor was identified as a single protein of Mr = 90,000 +/- 2,000 on sodium dodecyl sulfate-gel electrophoresis (SDS-PAGE), showed high affinity binding for hCG, and a binding capacity of 3.8 nmol/mg of protein. Electrophoretically blotted receptor retained the ability to bind 125I-hCG on nitrocellulose membrane, and the Mr of radioactive band was consistent with that revealed by silver staining. Autoradiography after SDS-PAGE analysis of cross-linked purified receptor-hCG complex showed Mr = 145,000 and Mr = 105,000 bands. These results are consistent with a Mr value for the receptor of 90,000 after accounting for contribution by the intact hormone or its alpha-subunit. Analysis of the free receptor by fast protein liquid chromatography on Superose 12 revealed a single peak of binding activity for 125I-hCG which eluted in the position of Mr = 200,000-240,000 in the presence of Triton X-100. Since a single protein species is observed under reducing or nonreducing conditions in SDS-PAGE, the receptor could exist in the membrane as a dimeric form composed of subunits Mr = 90,000 associated through noncovalent interactions. The pure receptor can be phosphorylated in vitro by the catalytic subunit of cAMP-dependent protein kinase (approximately 0.3 mol of phosphate/mol of receptor). This phosphorylation does not affect the binding characteristics of the receptor. The method described is simple and allows rapid purification of microgram amounts of biological active Leydig cell LH/hCG receptor for structural, functional, and immunological studies.